A novel reconstruction method to improve the image quality of three dimensional (3D) datasets, obtained with high resolution X-ray Computed Tomography (µCT), for samples consisting of only one material and surrounding air is presented. It combines discrete tomography with iterative reconstruction algorithms, it is applicable for routine µCT applications and is referred to as the Experimental Discrete Algebraic Reconstruction Technique (EDART). A fast and intuitive method to estimate the attenuation coefficient and segmentation threshold, in case these are unknown, is included. Experimental results illustrate that EDART allows improving the reconstruction quality relatively to standard iterative reconstruction when few projections are available, without significantly increasing the reconstruction time.
Algebraic Reconstruction Technique (EDART). With this algorithm it is not
our goal to obtain the best possible result, but to obtain a better result in com-56 parison with standard iterative reconstruction techniques without significantly 57 increasing the reconstruction time. The EDART algorithm will be explained for 58 reconstruction of 3D datasets consisting of only one material and surrounding 59 air, but it can be extended towards datasets consisting out of more materials.
60
Additionally, a fast and intuitive way to estimate the attenuation coefficient 61 and threshold in the dataset consisting of one material and surrounding air is 62 presented.
2 Materials and methods

64
In this section, first the basic concepts of iterative reconstruction are reviewed.
65
The EDART algorithm will be presented, as well as a fast and intuitive way to 66 determine the attenuation coefficient of the material of the sample in case this 67 is not known in advance. Subsequently, the samples and parameters and set-up 68 used for scanning them are described and finally the methods for evaluations of 69 the results are discussed. techniques. With SART the update process is described by [15] :
Where f k j represents the linear attenuation coefficient of voxel j after the k-th 88 iteration, λ is a relaxation parameter and P φ is the projection with projection 89 angle φ. One SART iteration uses every projection once. 
while µ a 0 < 0 do 5:
end while 8:
Calculate µ b j
Using steps a) until e) mentioned above The results can be visually evaluated, or in case a ground truth is available, the 223 accuracy of the reconstructions can be quantified using the relative Number of
224
Misclassified voxels (rNMV), which is defined as:
with M V the total number of Misclassified Voxels, i.e. the total number of estimate µ and T . In Table 1 the resulting values for the estimated µ and T are that the rN M V is higher for the SART than for the EDART reconstruction.
259
Especially for the lower number of projections it is clear that EDART performs 260 better than SART, when more projections are available the difference decreases.
261
The rN M V of the EDART(calc) reconstructions is slightly higher than that of 262 the EDART(known) reconstructions, but still lower than the SART reconstruc- and even then the number is better defined in the EDART reconstruction. of these samples the phase of interest is the material phase so this is visualized.
288
For the toy sample we are again most interested in the cavity, the 3D rendering 289 of this cavity is not shown as it is similar to the one shown in Figure 1 .
290
For these samples, µ and T are not known, so the EDART(calc) algorithm is used 291 for the reconstructions. The samples were reconstructed using different number 292 of projections N p . In Table 2 the number of iterations N it and the resulting µ sample, the sample of cookies and the cavity in the toy sample, respectively.
309
A trend can be observed in Table 2 : as the number of projections decreases, 
